Introduction
In stellarators, populations of fast electrons are usually generated in plasmas of relatively low density heated by ECR [1, 2] . In a series of dedicated experiments to characterize the transport of suprathermal electrons in the TJ-II stellarator, plasmas were initially heated by ECRH, and after ECRH switch-off, heating was taken over by neutral beam injection (NBI) with an overlap between the two heating phases of less than 10 ms. In this study, a vorticity probe was used to determine the magnetic fluctuations in three coordinate directions, together with an electrostatic probe array. The most outstanding and somewhat surprising finding is the substantial reduction, by a factor of 3.5, of the magnetic fluctuations in the NBI phase as compared with the ECRH phase.
Experimental results in high β plasmas show an increase of magnetic fluctuations with beta.
Resistive MHD models using reduced MHD equations have been successful in explaining MHD activity in stellarators. The reduction of magnetic fluctuations described above cannot be explained by a pure resistive MHD model. It is pertinent to investigate whether the presence of fast electrons can modify the behavior of plasma instabilities substantially. Therefore, in the following we study the effect of adding a fast electron component to an MHD model in order to try to understand the experimental results qualitatively.
MHD Model
The role of fast electrons has already been studied in the context of MHD models. These models have been used mostly to study runaway electrons. Here, we introduce a simple modification of the resistive MHD equations, similar to the one used in Ref. [3] , to investigate the potential impact of fast electrons on turbulence. In this model, both thermal and fast electrons contribute to the total current. However, the resistive term in the Ohm's law only contains the current carried by thermal electrons. The equation for the current density of the fast electrons is derived from the drift kinetic equation in the zero-gyroradius limit [3] . The geometry is a periodic cylinder. The dimensionless equations are [4] :
rd EPS Conference on Plasma Physics P1.012
Here, ψ is the poloidal magnetic flux, In the same figure, we show the fast electron equilibrium profile used in the calculations.
Here we assume the existence of a source of fast electrons. It is expressed as fast electron current profile. Since one of the sources of the instability is the gradient of the equilibrium current density, for single helicity simulations we choose a current profile peaked at the magnetic axis and with slope different from zero only in a region close to the rational surface of the dominant component of the fluctuations. The value of the fast electron current density at the magnetic axis is J 0 , we will use J 0 as a parameter to characterize the variation of the population of the fast electrons. an odd structure with respect to the rational surface, while the current of the fast electrons has almost an even structure. The reason is that the latter is mainly driven by the gradient of the equilibrium current of fast electrons. As J 0 increases, the fraction of the total current due to fast electrons increases, and there is a continuous change in the structure of the mode from interchange to tearing-like.
Nonlinear calculations
We have carried out first q = 5/8 single helicity nonlinear calculations, as this is the helicity with lowest poloidal mode number m in this magnetic configuration. The rational surface is relatively close to the plasma boundary. The experimental measurements suggest that this is the dominant component of the fluctuations.
The impact of fast electrons on the nonlinear saturation levels is stronger than the impact on 
